The 'cosmic neutron rays' method has been tested in a cropped field on sandy soils located at low altitude. The count rates measured with the two differently shielded Count Rate Sensors (CRS) are compared with soil moisture data obtained by soil coring and gravimetric water content determination and by multiple FDR sensors. In addition, the authors determined the biomass of the corn crop. The time series of these point-scale soil water contents extend over a summer, fall, and winter season. Hence, they produced a quite rigorous set of calibration data.
The major interpretation problems are identified at the very end of the manuscript (p.6889 l.8-11 and l.14-20). They argue that only the hydrogen (H) present in environmental compartments that vary in time on a seasonal scale need to be taken into account for monitoring changes of soil water storage below-and aboveground. However, to extrapolate the calibration parameters from gauged to ungauged sites, one apparently needs to include all significant H-pools. The soil organic matter (incl. wet leaf litter and raw humus in forests), the presence of organic matter and water in the canopy, and the ice in the soil and snow pack affect the site-specific parameterisation. This partly explains the massive discrepancy between the parameters obtained in this study and those reported by Zreda et al. (2208) . Soil freezing and the role of snow is recognized as being a significant factor. In this context the reasoning in this paper is quite superficial. The Theta-probes do not produce outliers during frost periods (with bare soils) that mess up the calibration but they measure the liquid water content only (the dielectric constant of ice is less than half of that of water). Also, the snow height is a poor characteristic for calibration purposes. It is the snow water equivalent which affects the thermalization of neutrons more directly (as already noted by Kodama et al. 1983) Snow melt apparently leads to a higher count rate of the shielded CRS is possibly due to the extremely high volumetric water content in wet snow. I asked myself whether this is also the case above a free water surface where I expect a higher density of weakly attenuated neutrons than above a soil body where the water is distributed over greater depths … This could be possibly simulated with the code used by Zreda et al. (2008) . ?
The added information about the factors contributing to the neutron count rate sensors makes the paper worthwhile to be published.
There are some "buts" in terms of the manuscripts editorial quality. Below, I detail some of the editorial deficiencies and raise open question.
Editorial comments
On p.1. l.6 and p.6970 l.4 & l.11 the authors refer to this method as being "very recently introduced the first time". The work of Kodama et al (references below) show that this method has only recently been rediscovered and has been referred to by Zreda et al. (2008) . In cases when the message of a publication is of a methodological nature the authors should dig deeper in the literature. A short search in the Web of Science with the key word 'cosmic neutron rays' AND 'soil' produces information in addition to what I refer at the end of the review. Hence, phrase it more precisely, because not the method of cosmic neutron rays per se is novel, but may be the mode of its application.
p.6870 l.14/15. Again, Kodama's early work was related to snow water equivalent whether this has been done outside of US or not is not relevant.
p. 6870 l.13. I do have a problem with the notion 'cosmic ray sensor'. The Geiger-Müller counter counts the thermalized neutrons (or faster neutrons when shielded) that means, the density of thermalized and only partly attenuated neutron density aboveground and not the cosmic rays per se. If the acronym is already sort of a 'terminus technicus' then not much can be done with this terminological imprecision.
p. 6871 l.24 ff. The basic problem in the published studies is, to my knowledge, the fact, that the importance of soil moisture at various depths for the CRS signal is not known because it is an integral of near-surface soil moisture storage whereas the areal footprint of the 'CRS' signal has been modeled and experimentally identified. One of the merits of this publication is the information on how water in the various compartments affects the signal. 
